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PREFACE

The Engineei Support Laboratory (Systems and Engineering Division, Engineering Bran .s

of USAMERADCOM was requested to provide technical assistance to the Armor Engi,,eei"

Board, Fort Knox, in the design of a miodification kit for the KGBA7E Rome Plow ii
would adapt this system for minefield-clearing capabilities. Adapting the Rome Plow wi-' ,jt

result in a plow as efficient as one specifically designed for mine clearing; however, ME'.• ..-

COM agreed to assist the Armor Engineer -oard in this effort. In response to this reque ie
author was tasked to generate a baseline design package from which a preliminary pr%,t type

i- could he fabricated. This report documents the scope of the work perfornied and the -,•.sign
(data generated which presently serve as a Technical Data Package for the item fabr, ,' at

Fort Knox. Sections I through III summarize the design effort of the author from 26 ',,ugh
28 October 1981 and implemented at Fort KnG The remaining sections sunim. ,ize the

follow-up effort performed subsequcntly by MERADCOM.
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CONVERSION OF ROME PLOW, KGBA7E CLEARING BLADE. 1O
MINEFIELD-CLEARING PLOW; DESIGN I 'ATA PACKAGE

"'•', I. BACKGROUND

The Armor Engineer Board. Fort Knox, requested the Engineer Support Laboratory of
-MERADCOM to provide the services of a design engineer who could, within a short period of

time, generate a wormable design to convert the KGBA7E Rome Clearing Blade utied for heavy-

duty forestry operations (see Appendix A) into a minefield-clearing plow. The foilowing con-
straints were set forth by the Board to serve as a guide, or baseline, for the design effort:

M Minimum tine or tooih depth = 6 inches.

0 Maximum spacing between teeth = 4.75 inches.

• Provision of a flotation device to keep the plow from "digging in."

Upon arrival at Fort Knox, the author of this report founi no preliminary design effort had
taken place and that the full effort was to be accomplished by MERADCOM. In addition, this

'.N was to be a current and future effort involving several distinct and related phases:

* Phase A - Modify the er.isting plow (KGBA7E) to accept mnine-excavating teeth (tines)
Ind a flotation device.

0 Phase B - Widen the existing plow to 5.5 in (18 ft 0.516 in.) and include the modifica-
tions as deseribed by Phase A.

0 Phase C - Adapt Phase B to the M60 series tank.

0 Phase D - Upgrade and finalize the existing designs to enable the system to withstand
appropriate mine blast effects.

Phases A and B, as descrihed above, are to he utilized on existing Army bulldozers; Phase C in-

volves the M60 tank and implies frontline use. Recent directives from the US Army Engineer
F. - School, however, indicate a behiind-the-lines, non-offensi',e m6sion for the Rome Plouv S)',tem.

Thus, speed and heavy armor protection are not requirements for the prime mover.
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In addition to the above requirements and constraints the d(esigzner or design team leader
"must be aware of the resources available to him in order to determine the full scope of his ef-
fort and in what direction he is to proceed. A cursory survey of what was needed. why it was
needed, and the resources available revealed the following:

a. In order to generate a valid and realistic design, a team effort is required-not a one-man
strike force. For the most part, this capability was not available at Fort Knox. That is not to
say that the personnel are not engineering oriented; indeed, they are. However, a venture such
as this requires designers with experience and expertise in related areas of mine clearing and
earth moving.

1b. The success of any design is based on three aspects: sound engineering practices, past ex-
perience, and a good file of technical data and historical background. Without the history
resources immediately available (as at MERADCOM), much design effort is usually expended
in "reinventing the wheel." In addition to the historical background, a true design analysis re-
quires a great deal of multi-variable calculations. A computer is available to this author;

lhowever, the simulations anid necessary programs are not.

c. A "begin-fabrication" (late of 30 October 1981 was established, and as this directly
relates to material availability, a survey of in-hourse material was conducted. Obviously, the

material required must possc.,3 excellent strength (100 + K/in.2 yield) and hardness (IIRC of
20-F-) characteristics and yet possess reasonable ductility. In-house supplies conotituted steel
sheets in sufficient quantity but of marginal (at best) thickness (up to 1 in.) and sub-standard
mnechlanical propeities for their intended usage (AlSi 1020 to 1040). Thus, it was apparent
that the start (late of 30 October 1981 would slip markedly.

d. While the welding capability of Fort Knox is adequate to facilitate the necessary
"assembly of the modification, the overall fabrication facilities are limited and %ould certainly
ibe overtaxed by such an undertaking. The end result would be a contractor effort which must
"be closely monitored and which could produce undo delays.

There were sonic apparent misgivings in dealing with the utilization of a "skid shoe" as
a flotation device, as personnel of the Armor Engineer Board strongly suggested utilization of

the clearing blade itself for flotation. This type of approach has one major strong point over
"the skid shoe and, as such, merits consideration. As a rule, skid shoes are mounted external to
the plows making the shoes highly subject to damage bhy an inadhertent mine detonation
causing the plow to "dig in," possibly haulting the prime mover in its tracks. Another con-
"sideration is that, for the most part, a bulldozer will serve as the prime mioner. A dozer has ex-
cellent control over plow depth and thus would not need as heavy a cotunter-rea tive surface as
would M60, which has little to no such control. This, hový ever, is a relatively new approach
with little historic documentation; thus an alternate al)proach using the skid shoe concept
should be kept in mind.

2
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II. DESIGN DATA AND ASSUMPTIONS

As accurately as could be determined from field measurements and all available data, the
overall configuration of the KGBA7E Rome Clearing Plow is as shown by Figure 1. Note that

'-" this in no way attempts to describe the internal configuration which must he known if the
blade is to be extended to clear a 5.5-m path.

Z.-.
"% As described by cognizant staff menmbers of the Apmor Engineer Board, constraints im-

posed by modern mine configurations (both threat and friendly) suggest a tine-to-tine con-
figuration as depicted in Figure 2. From this configuration the following design base may be
determnined:

t = Tine thickness

= 6.00 in. - 4.75 in.

=1.25 in.

By Armor Engineer Board direction, the tine must engage and direct upward a mine located
6 in. below the ground's surface (Figure 3). This author feels the tip depth required should be
12 in., which is selected as the required tip depth.

The angle of attack (see Figures 4 and 5) should be within the range of 300 to 450 as
measured from the ground plane to the attack surface of the tine. The most practical angle
must be determined through a review of historical data files.

Material selection should be a high-grade alloy steel, such as T-1 manufactured by U.S.

Steel. This steel combines high strength and moderate hardness with a reasonable ductility and
it retains most of these properties at cold temperatures. In addition, this alloy, as oppoised to
other fine alloy steels, requires no heat treating to achieve these properties and it readily welds
to almost all steels.

Regardless of the angle to which the blade's forward edge is set with respect to a perpen-
dicular in the direction of travel, the tines should Ire parallel to the direction of travel (Figure
6). If not, a great deal of energy will be expended by the prime mover to keep on the right path
rather than in the direction the tines are pointed.

4 -\ 3
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III. PRELIMINARY DESIGN EFFORT

,i Based on assumptions and reconmnendations presented later in Section IV, a prclinminary or
,baseline design was generated in all effort to get this program off dead center. It should be
"noted that this was all initial effort invoh ing only tiw full working da).,, and based ,tricti) on
the exprience, judgement, and plain "gut feeling of thc author." I oweim, it was a maximnum

effort for the time alloted. The design does not lack refinement (producing good

strength/weight ratios and, thereby, cost effectianebs); howcer, the re question• iliich
should be answered prior to finalization of this design package. Some of these questions can be
answered only through field trials; others can be solved empiritally. It is rare that a baseline
design results in a fielded itern. S nie of the more pertinent questions are:

a. What effect does the "pull down" caused by the tines have on the plow; i.e.. is the flota-
tion device sufficient to counteract these forces?

b. What~effect does the resistance caused by the modification have oil the supporting push
rods, frame, and pills; i.e., (1o they need to be modified?

c. What effect does the angle of attack (see Figures 4 and 5) have on the system?

d. What effect does tile modified plow have on the mobility of the prime mover (111)16)?

e. What effect do varied soiled properties and irregularities have on tile attack surface of
the tines? Is surface wear and deterioration a significant problemn? The tIeel seletctd (T-1) is
fairly hard (IIRC> 21), hut it may he somewhat soft for this application. If so, it is s,,.t.ret,,
that v flane spraying of tungsten or carbide (Eutectic Process) o% er tile attack surface be done.
This produces a permanent finish which call be applied easily.

With these thoughts in mind, tile Armor Engineer Board %%as presented an initial d,.,ignl
package and a step-bly-step miethod of mnodificatian prior to tile departure of this author from
J Fo,- Knox. This modification package was baed oil a 23-tiue arrangenit -it ai, shit n in Figure

6 and as set forthi as follows:

a. Remove by flame cutting that portion of tile "Stinger" lhichl extendt,, forward of tile
*!, plow/stinger interface. See Figure 7.

1b. Add buffer plates (Figure 8). As is seen in Figure 8, eight weparate plates (libeled All
through H,,) are utilized in this asseibl),, providing a unlaxinlmint %%eld interface lctwtecn [ile
:,buffer and the existing plow. All plates aie 1-in. stock. Weld details are also covered by tlie
5isame figure.

c. Add 23 tines in accordance with those guidelines ,et forth by Figure 6. Note that the
ldirection and spacing are extremely critical to tile design. Tine design i, based on those

guidelines set forth by Figures 9a and 91). Basic tolerances for thtr-e diune,,ioni, are - 0.06 in.
Weld details for tinelplow interface are covered ill Figure 91).

6
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d. Add the flotation plates as shown by Figures 10 and 11 and which are fabricated from

1-in. stock. Note: prior to installation of these plates, tie end of tie stinger referred to as the
"tree splitter" must le cut to allow the plates to fit the total outside edge-to-outside edge
(distance. Lengths are approximate and may vary somewhat from one plow to another;
therefore, they should be cut oversized and finished flush with the plow sides. It is suggested
that the flotation plates be fabricated from 1-in. by 6-in. bar stock.

e. Install counter braces. In general, these must be hand fitted into place with each one
centered over and in line with a tine. Therefore, there are 23 such braces. Basic weld detail is
shown in Figure 12. These braces are required to add resistance to the downward pull of the
tines on the flotation plates. This may pose some objection because debris or a small mine
might he trapped in the pockets created along the lower edge of the biade. The author feels
that this is no problem; however, should it become a problem, it could be rectified easily by
adding V¼-in. plate between the braces and flush with their upper surfaces.

"f. It is recommended that the open areas in tile upper 2 ft of the Rome Plow be filled in
"with a heavy gauge screen. This would prevent mines from jumping through these spaces and
becoming a threat to the dozer.

g. Normal welding procedures and electrodes presently utilized at Fort Knox should be suf-
ficient for this assembly. Normally, MERADCOM uses tie 1018 series rods for T-1 steels.

Again, it should be pointed out that this is an initial effort and is subject to change. It
should also he noted that the KGBA7E Rome Plow dimensions utilized in this design were

imeasured by this author, using a 12-in. wood ruler, from several plows lying on top of each
other in a nmuddy field. Care should ie exercised when the various components are fabricated.
It would be a good idea to use templates to verify dimensions. A list of tile material re-
quirenlents generated by this design is provided as Appendix B of this report.

"IV. COMPARATIVE DESIGN ANALYSIS

A comparison of different nmethods for the removal of ground-implanted mlines b) earth-
moving equipment must he hased on calculations of power required and drau-bar pull. Thebe
calculations are basically accomplished in three parts: the power required to raise the ,oil to a
height necessary to (deposit it in a ridige on tile side of the ditch toward w hich tile blade wvill
feed; tile power required to o,,ercome the friction hetween the ,oil and the % ariouz parts of the
plow; tile power required to break up the moved earth into binall particles (1-nini cubes are :aid
to be a good estimate; hloseler, for ease of calculation, Vu-nmm cube. ,are con.idered adequate).'

.1 'a,t Sinlie-Delect'ng. lire t ing er Inaeliatilig1 11 Mine-." PtIni. Slale U.. Dept. 4f Engr. It,.. Final Replort tLontrart DA-4 1-009-
Etg-1773. 1. 101 (18 N • .53).
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As all calculations of this nature are only approxiniations. the follow ing al, )roxiiati(,n,i
andl/or assumptions have been inade:

* 1 mni/h = 90 pm.

- * Soil density 100 11)/ft3.2

0 Coefficient of friction = M 0.5.

0 Power required to break up soil into 1/3-nun cubes 100-gin calories/ft3 .4

% 1 1-gi calorie = 3.1 ft-lb.

In addition to these assumptions, the desired ditch cross-section is shown in Figure 13.

a. The first consideration of the following three-part calculation deals with the power re-
quired to raise the soil against the force of gravity. In general, it deals with two basic type,, of

systenms: a plow hilch removes all ef the earth from the desired ditch depoiting it in a ridge a,'
shown in Figure 13, and a plow/tine arrangement (referred to as a "Potatoc Digger" l)y Penn-
sylvania State University). All calculations will be ma,le assuming an operational speed of 5

2 ni/h (450 ft/nini).

(1) Basic Plow System:

Horsepower, = (wt of earth nioved/niin) (lit raised to)

= (conversion of ft-lb/mini to lip)

"= (11 ft X I ft X I ft X 1 ft) (450 ft/hin) (100 1b) (3 ft)
2 ft3

33,000 ft-lb/mnin-hIp

= 47.045 lip.

(2) Plow/Tine System. Because this systeni must still lift dirt to alhnost the ,ame

0• height, the reqaired horsepower for this action will be asunied to be the aune as for the Iwavir
plow:

q= 47.045 lip.

The number of tines utilized will have little or no hearing on this figure.

2 "Bame btudieb-LDeteeting, Dcetroyiiig or Inactivatinig Mines." Penng. State U., D~ept. ofr Engr Re-., F~inal Rteport (Giilrat I lA- 14-009-

Eng.1'773, 1p. 101 (18 Nov 53).

113HIM. p. 101.

•4 lhid. p. 101.

19
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)h. The second consideration of this three-part calculation deals with the power required to
overcome sliding friction.

(1) Basic Plow System. It is assumed that the surface of the plow which will varry
the soil is 3.5 ft long in the direction of motion:

Forsepower,, = (soil load over plow) M (speed)
33,000

= (11 X 3.5 X 100) (0.5) (450)
33,000

= 26.25 lhpn.

Since this load also rests on the bottom surfaces of the p)low, a second, lower surface,
frictional force is encountered equal to the above:

lHorsepower,2 = 26.25 hp(2.

In addition, a third frictional load also exists due to the weight of the plow itself
wt.ie'h is assumed to be 5000 lb:

IlorsepowerM3 = (5000 1b) (0.5) (450 ft/miin)

33,000 ft- lb/hp-inn

= 34.09 hpf3.

Therefore, the total frictional horsepower is expressed as:

Horsepower, = 26.25 + 26.25 + 34.09

-, .= 86.59 hp.

(2) Plow/Tine System: The frictional losses for this type system are similar to those
of the basic plow, and the power requied would not differ significantl) froui that cdlculated
above. Horsepowerf = 86.59 lip.

e. The final consideration of this three-part calculation centers around the pu1ser re-(lquirenints to break up the moved soil.

• 421
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(1) Basic Plow System:

Horsepower1 " (cross section are ditch) X 100 X 3.1 ft/inn
33,000

= (11.5) (100) (3.1) (450)/(33,000)

= 48.614 hp.

"(2) Plow/Tine System (23-tine model): Since the tines are 1.5 in. wide and asstuiii-
"ing broken soil exists 1.5 in. on either side of the tines:

Horsepower,, = (23 X 4.5/12) (100) (3.1) (450)
33,000

= 36.46 lip.

(3) Plow/Tine System (14-tine model): The same assumptions hold true here as for
the 23-tine model:

Horsepower1 = (14 X 4.5/12) (100) (3.1) (450)
33,000

= 22.19 lip.

(4) Plow/Tine System (12-tine model): The same assumptions hold true lcre as for
the 23-tine inodel.

Horsepower,, = (12 X 4.5/12) (100) (3.1) (450)
33,000

= 19.02 lip.

Since the total horsepower requirement is a summation of all three of it, parts (i.e.,
horsepower to lift, horsepower friction, and hor.,epotr to break-up), the findl horeptmer re-
quirements for the prime mover are:

• Basic Plow = 182 lip.

: Plow/Tine System, 23 Tines = 170 lip.

• Plow/Tine System, 14 Tines = 155 lip.

• PlowlTine System, 12 Tines = 153 lip.

22



From these figures, the draw-bar pull requirements based on a plowing ,-pced of 5
mi/h may be calculated by the equation:

Foree1 ,,1 = 33,000 (horsepower).

(speed in ft/min).

Therefore, the total draw-har pull requirements for the prime mover are:

0 Basic Plow = 13,300 lb.

* Plow/Tine System, 23 Tines = 12,500 lb.

%Plow/Tine System, 14 Tines 11,400 lb.

0 Plow/Tine System, 12 Tines = 11,200 lb.

These values along with other pertivent data are summarized in the table on page 24.

Based on input from Captain Given of the Armor Engineer Board, Fort Knox,
Kentucky, data derihed from items presently undergoing evaluation by the USMC, Quantico,
and based on studies documented in a Pennsylvania State University College of Engineering
research report which verified that a "tine type" mine-clearing device required approximately

% ¶ one-sixth less draw-bar pull than did the basic plow device (which compares favorably with the
14-tine model documentation), the best cross between adequate earth movement and power re-
quirements appears to be an item which would produce one-sixth the draw-bar pull of a basic
plow. Thus, experience (based on past and present technology) dictates the 14-tine model.

V. COMMENTS, COMPARATIVE, DESIGN ANALYSIS

All basic data, formulae, and assumptions used in the previous analysis were taken from the
Pennsylvania State University report.5 Another Pennsylvania State report6 yield" values ap-
proximately 40 percent higher than calculated values. Since the apparatus and ,oil conditions
are not exactly comparable, this could be considered a fair corroboration of the calculated
"values. Where the soil does not hehae in a predictable manner or boulders and other obbtach.s
are encountered, the Agricultural School values would be %alid. In sandy or fine aggregrate
soil conditions, the calculated values would be high. It is felt that the calculated N alues prov ide

O an excellent baseline estimate.

Since both Pennsylvania State reports shov a significant reduction in poi~er requirement" of
the tine or "potatoe digger" type mine-clearing dexice over the basic plow of approximately
one-sixth, and since the 14tine model and 12-tine model exhibit biimilir perucntage redutctions,
an alternative design utilizing 14 tineb has been prepared and it showin in Aplpendix C. Thi.,

¶ - •design is also based on tine spacing of an item presently undergoing test and caluatiuoi at
Quantico, Virginia. Appendix D prov ides a neni material list for the alternatie design.

-Basit Siuii e•.-l)etelting. Destrniing )r Inactihating Muine,," Penni. Stutl L.. Dept. -of Eigr. It.... Final j UI n h .rt httat DA-I) t-uuq9-
:• •,." ug-1773. pI". 95-103 128 Non 53).

€i• o6 "Technical Featun, of 4rTillage Ttxl&." Penn. State U.. Schoml of Agriculture. Bulletin 465. Part 2.
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VI. OVERALL SYSTEM INTEGRITY

Utilizing previously derived data pertaining to draw-bar pull and prime mover horsepower
requirements as a data base for stress level calculations, it is possible to generate equations
yielding approximate values of weld stress where the tines join the lower surface of the pi"•

,,: blade (Figure 14). All calculations are based on the 14-tine model utilizing the agricultural
figures for draw-bar pull (16,400). It is assumed that all the load is witnessed solely by tines
and that each tine, under normal conditions, bears an equal share of the load, or 1200 lb. All
calculations are based on the No. 1 tine which has the least weld area.

Ground Plavie

61"

Weld Lengt' = 2 (GI + 6" +
= 2C21.38")
- 42.76 li~ces

'A1

II
wT/

.75" --- >

2 Places
Weld Area = )/2 x 2 x ,i

* .5 = . ?(. 5 .75)
S= .28 hinches

'o.

"Figure 14. Typical tine loading at weld interface.
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Shear Loadinng = a = F IA

= 1,200 1b/.56 in.2

= 2,140 11)/in. 2.

And the possible elongation through the weld, e.

= 2,140 X 21.38/30X106

= 0.001 in.

These values are well within the working stress for welding T-1 steel (115,000 lb/in. 2/5 or

23,000 lb/in. 2).

In addition to the above calculations, another set of calculations is provided assuming the

same tine strikes an immovable object (zero deformation) stopping the prime mover instantly

(no pivot type motion or other form of energy absorption), in which case this tine would witness
all 16,400 lb of load. Welds are assunied to fail in direct horizontal shear.

a. Basic Shear Loading at 0 mi/h, o"

= FII/A

= 16,400/0.56

= 29,285 lb/in. 2

1). Possible Weld Deformation at 0 mi/h, e

I/E

1 = 29.285 X 21.38/30 X 106

-,: = 0.020 in.

- -2

.4 o4
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c. Maximnu velocity of the plow without shearing the tine, V. Given:

Maximum Yield of T-1 = 135.000 lb/in.2 =

0 velocity stress = 29,285 l/in.2 =

0 velocity deformation = 0.02 in. =

11 = V2/2g where g 32.16 ft/s 2

-2hi

e

Thus: V al"2 Xe X 2 g ½
S~2 13 2 2 X .02 X 2 X 32.161

[-ivO 29,2852 2

~. I - 5.23 ft/s or 314 ft/min or 3.6 mi/h.

for two tines striking simultaneously, the maximum velocity would increase to:

S= [135,0002 X .02 X 2 X 32.16)/(15,0002)1 /

= 10.2 ft/s or 612 ft/min or 7 mi/h.

In general, these calculations substantiate the design btrungth of the redesigned systed .
It is felt that this system will survive an impact with a large solid object at a design speed of 5
mi/l, even though the calculations shcw safe speeds approaching 4 mi/h for a tingle tine imi-
pact. It should be noted that the equations assume contact with a totally imnon able ol)ject and
no energy ab)sorption other than in failare of the weld. This condition could never exist.

-- Therefore, it is recommended th.at:

a. System design be fixed as shown by Appendix C.

1b. Weld sizes shown are minimum.

c. Maximum allowable plowing speed is 5 mi/h.

~ 27
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VII. NEED FOR SUPPORT PLATE STIFFENER

For calculatior purposes, it is assumed that the flotation plate act-a as a 12-4i. long cantilever
healn, 10.25 in. wide, uniformly loaded.

IF1 1X6 =WX6

W R =16,400 lb (worst condition).

"From that, the deflection, y, and stress a, may be calculated as follows:

Y = W13 = (16,400) (12)1 (12)
8EI 8(30 X 106) (10.25 X 13)

= 0.14 in.

Scr =Mc =Wl= (16,400) (12) (2)
I 21 2(10.25 X 13)

= 4,800 lb/in.2

Upgrading these figures to impact loaading characteristics where V = 5 mi/h or 7.33 ftls:

li = V2/2g = (7.33)2/(2 X 32.16)

= 0.835.
ýS
"" Utilizing this figure, the new deflection, y', and the new stress, o1, due to the impact may be

calculated:

SYV (0. 14) 2 X 0.835)/(0.14)]

"= 0.48'

a or= a 7 (4,800) 2 X .835)/(.14 /
y 1(2

:4 = 16,578 lb/in.2

These values indicate adequate strength without stiffeners. IHowever, warpage in thlib area
would prove detrimental. Therefore, it is suggested that the .titfners, and cover plate he utilized
as shown in Appendix D.
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APPENDIX A

SPECIFICATIONS FOR KGBA7E ROME CLEARING BLADE
Sedes KGRA

AK/G CLEARING BLADES for ROME C-FRAMES
SPECIFICATIONS

CATALOG NUMBER DESCRIPTION IOverall Length Overall Width Height Net Weight

Stinger Tip

TruFio to: Mounte Ft.: in," (inn) Lbs. (kg)

FOR CATERPILLAR 05 AND 06 TRACTORS EQUIPPED WITH BULLDOZER C.FRAMr

KGBA6B For Caterpillar 05 tnd 058 Trac- 16' 7" 15.06) 10' 4WV (3.16) 4',4% (1283) 3,360 (1524)
consIsling of: tors-74" (1880 mm) Gauge -

1zKB 6100A Blade Assembly eipdwthCtCrae2.530 (1148)1I KAB.6A Brace Group Group No. 6,10679. -830 1 376)

F For Caterpillar 06 and 068 Traz-

C' Group No. 8F8912.

KGBA6C For Caterpillar D6C Tractors-74" 17'3a" (5.26) 10' 4%" (3.16) 4 4W' (1283) 3,380 (1533)
A."consisting of: (1880 mm) Gauge -equipped with

KO86100 Blade Asseimbly Cat C.Frsme Group No. 3.146115. 250118
KAB-61 Brace Group Effective dozer serial numbers 250(18

44E 'up.850 ( 386)

KGBA6CA For Caterpiilir D6C and 06D 17'3" (5.26) 104%" 13.16) 4'4Y. 11283) 3,380 (1533)
consisting of: Tractors-74" (1880 mm) Gauge-

KO86100 BladleAssemrbly equippad with Cat C'Frame Group 2.530 01148)
KAB-61A Brace Group No, 9J9469, effective dozer serial 850 ( 386)

Nos, 44EI-I 1306-up,

FOR CATERPILLAR D7 TRACTORS EQUIPPED WITH BULLDOZER C.FF AME

s~ 'KGBA7E For Caterpillar 07E Tractors 18' 2' 15.54) 11'2" (3.40) 5'?1" (1549) 5,180 (2350)
consisting of: equipped with Cat C'Frame

KO8.7100 Blade Assembly Group No. SJW64 or 2,18606. 4.010 11810)
KAB.71 Brace Group 1,170 1 531)

For Caterpillar D7F and D7G
Tractors equipped with Cat C.
Frame Group No. 7.14951,

"'CC FOR CATERPILLAR 08 TRACTORS EQUIPPED WITH BULLDOZER C.FRiAME

KOBAS For Caterpillar 08H Tractors 22'5" (683) 12' 4" 13.7611 5' 4%' (1644) 6,820 (3094)
consisting of: equipped wilth Cut C.Frame

KO8.8100 Blade Assembly Group No. 3.16606,3.13840 or 5,580 (2531)
KABS81 Brace Group 3J3516 SIN 28E-2251 and up. 1,240 I562)

'~ I For Casurpillar 08K Tractors

* ~equipcird wills Cut C'Framne
Group No.8.19856.

For Caterpillar 08H Tractors
v equipped with Cat C'Frume Group

No. 2.12457:
Specify OM.00068 baill studs
In lieu of standard ball

% studs. (optional equipment)

NOTES. 1. All series KOBA CLEARING BLADES cani be used witheirihir cable or hydraulic operauion i lavailable on tractor. No' sheavyes,
cable, hydraulic cylin~ders orcomponenrs are furnsheodby ROME.V~2 Z Tilt Cylinder Arrangermentsavailabl, on Special Order Prices, soec~ficariori,s and delivery inf'ormarion on request.

I When ordering Series K6SA CLEARING BLADES for Caterpillar Tirack-Typer Tracrors. specify C'Ftami. Group Number.
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SerAs KG8

KIG CLEARING BLADES for CATERPILLAR C-FRAMES
SP MCI FICATIONS

CATALOG NUMIER DESCRIPTION Overall Length Overall Width Height Net Weight

Trunnion to Mounted
Stinger Tip

Ft.' In." (m) Ft.' In." 1m) Ft.' In.f(mm] Lbs. Ikg)

~ FOR CATERPILLAR D6 TRACTORS

'e.) KGB6CA For Caterpillar D6C Tractors 17'3" (5.26) 10'4%" (3.16) 4'4S" (1283) 5,030 12282)

consisting of: (74" Gauge), Serial Numbers
K8.6100 Blade Assembly 74A, 76A, 99J, 10K-Dozer 2.530 (1148)
KO.62C C.Frarne Serial Numbers 44E 11306-up 1,6504 748)
KAB-SIA Brace Group For Caterpillar 060 Tractcrs, 850 ; "M

Serial Nos. 3X1'up & 4X1-up

KGBECLGP For Caterpillar 06CLGP Trac. 18'4" (5519) 12'4" (376) 4'4'/$" 112831 5,950 12699)

consisting of: torts, Serial Number 69U
KB.610OLGP Blade Assembly For Caterpillar D0DLGP Trac. 2.990 (13561

KD.62LGP C.Frame tors, Serial Numbers 6Xl.up 2.100 1 953)
KAB.61LGP Brace Group 860 ( 390)

FOR CATERPILLAR D7 TRACTORS

KGB7F For Caterpillar 07F Tractors, 186 2" (554) 11'2" (3.40) 5')" (15491 7.530 (34161
consisting of: Serial Numbers 93N1 and

KB.7100 Blade Assembly 94N1 and up 4,010 (1819)
K0.72F C.Framne For Caterpillar 07G Tractors. 2.350 (1066)
KAB.71 BraceGroup Serial Numbers 91V1.up and 1,170( 531)

Ap 92V1'sp

* KG07FTCA For Caterpillar 07F Tractors, 18' 2" 15.54) 1 ' 2" 13,40) 5' 1" (1549) 7,840 (3556)

consisting of: Serial Numbers 93N 1.up and

KB7100TCA 81ladeAssembly 94N1.up, equippid with Cat- 4,010 (18191

KD.72FHC C-Frame erpillar Tilt Cylinder Group 2,700 11225)

KAB.71TCA Brace Group No. 7.11353 (Tilt Cylinder 980 ( 441l

KD.7500HC Ilyd, Lines & not furnished by Rome- 150 - 68)

Guard Group order from Caterpillar)

°KGB7FLGP For Caterpillar 07GLGP Trac- 21' I6 40) 13' 13 96) 5' I" (15491 8,310 (3769)

conssiling of: lors, Serial Numbers 72W1.up
KB.710LGP Blade Assembly 4.460 120231
KD.72FLGP C-Frame 2.650 (1202)

KAB.TILGP Brace Group 1,200 i 5441

FOR CATERPILLAR DO TRACTORS

4 1. KODS For Caterpillar DSH Tractors. 22' 5" 16.831 12'4" 13,761 5'4%" (16441 1,380 (51621
consisting of: Serial Numbers 36A and 46A

KB-8100 Blade Assembly 5,580 125311
KD-8200A C-Frame 4.560 (2068)

" KAB8S Brace Group 1.240 ( 562)

KGB8K For Caterpillar D8K Tractors. 22' 5" (6.831 12'4" 13.761 5' 4%" 11644)11,380 151621
consisting oft Serial tHumbers 76V1'up and

KB-8100 BlaucAtssmbly 77V I.ur 5,580 (25311
KO 8200K C-Frsme 4,560 120681
KAB1 Brace Group 1,240 ( 562)

NOTES. Series KGB CLEARING BLADES ar. furnished an 4 complere unit for mounting on the trunnions of a Caterpillar

Track.Typir Tractor, No erunniona, hydraulic cyhnders or components furnished by ROME. Maximum usable track
"ted• vwidth sAme as recommnded by Caterpillar Tiractor Company for C-Fraes.

special Order Only
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APPENDIX B

MATERIEL REQUIREMENTS
(PRELIMINARY DESIGN)

28 October 1981

Alloy Steel, T-1, produced by U.S. Steel:

a. Plate: 1½ in. thick

4 ft by 8 ft - 5 required

.b. Plate: I in. thick

4 ft by 4 ft - required

c. Bar Stock: 1 in. by 6 in.

Bracing - 15-ft length = 2 required

Flotation - 15-ft length - 2 required

* Optional

a. Brace Cover Plate:

SSteel alloy, T-1, 4 ft by 2 ft by /4 in. stk - 1 required

%1 b. Wire Mesh or Screening:

.1,, Suggest material similar to chain link fencing - 1 sheet 8 ft by 2 ft

31
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APPENDIX C

ROME PLOW, MINE, FULL WIDTH

[11'2" LANE]

REV I

Cover R'afe

-T-e No I Cov2r open areas wuith
chaln mail or heavy gauge

- wire Ymesh (sirnilarito
chain link fence) welcled

.. , to fwd side of piow.

Basic Romie Plow',
Stinger Removed.

70o° t L.O.T.

- dCouvt#erbrace
14 Req.

Livie oP Travel!"" •'-'" •Ftofrafiont PI-a"es

•'.•%- Tine No. 14

14 total tines Req.
* S." 3

.•. 32
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"APPENDIX D

MATERIAL REQUIREMENTS
(UPGRADED DESIGN)

20 November 1981

Alloy steel, T-1, produced by U.S. Steel

a. Plate: 1/2 in. thick

b... ..1 4 ft by 8 ft - 2 required

(Approx. weight 3920 lb)

'4 ft by 4 ft - 1 required
,.. (Approx. weight 1000 lb)

b. Plate: 1 in. thick

4 ft by 8 ft - 1 required
(Approx. weight 1320 lb)

e.. Plate: % in. thick

2 ft by 14 ft -i required
- ](Approx. weight 290 lb)

d. Bar: 1 in. by 6 in.

14-ft length - 2 required
(Approx. weight 820 lb)

= ift-j Fabric, Steel Chain Link Fence, 11 gauge

1 piece 2 ft high by 8 ft long

a,.'. *4
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